INTRODUCTION
The Institute for Scientific Information's (ISI) Journal Citation Reports (JCR) for Science and Social Sciences are important tools not only for visualising and comparing the impact of the journals included [1, 2] , but also for measuring the scientific performance of universities, faculties, institutes [3, 4] , and individual authors [5] . In addition, the JCR may also serve as a decision tool for library acquisition policies [6, 7] .
The most prominent (and often only known) [8] feature of the JCR is the impact factor (IF), a number which gives a ratio between papers published in a journal and the subsequent citations of this journal, related to a defined period of time. Sorting journals listed in the JCR according to their IFs can give an impression of a journal's importance.
It is well known that only a fraction of all relevant journals is listed in the JCR [2, p. 742; 9, 10] . For example, the JCR science edition 1996 on CD-ROM lists 4,779 journals in all science areas. Counting together all biomedical journals using the filter-by-category feature of the database reveals that about 2,000 biomedical journals are listed in the JCR (about 3,000 journals if the whole fields of biology, agriculture, and ecology are included). In contrast, searches in the CD-ROM editions (years 1996, 1997, 1998 ) of the serials database SERLINE of the US National Library of Medicine (NLM) retrieve about 7,000 unique journals currently indexed in at least one of the large biomedical databases MEDLINE, EMBASE and BIOSIS (Figure 1) .
In order to find a measure for ranking the many non-JCR journals and to show their standing in the same way as is done with the journals included in the JCR, (a) SERLINE of online impact factor calculation was discussed by Christensen and Ingwersen [13] , and Harter [14, 15] calculated impact factors for some electronic journals using citation data retrieved from the three databases online. Christensen et al. described their method of 'online determination of the journal impact factor' [16] in detail, stressing the fact of the missing of self citations in non-ISI journals (therefore, they called the impact factors calculated for those journals 'External Cited Impact Factor'). Stegmann presented several examples of 'Constructed Impact Factors' (CIF) for journals included and not included in the science edition of the JCR [17] . The conformity of the constructed impact factors for JCRjournals with the JCR-derived impact factors let him conclude that his version of the method is reliable and also suitable for constructing impact factors for non-JCR journals. It is clear, however, that the so-called self citations for journals not included as source journals in ISI's citation databases cannot contribute to the construction of impact factors based on data retrieved online; this was stressed also by Schoonbaert and Roelants in a subsequent communication [18] and is also mentioned on the JCR CD-ROM [19] . Despite this a priori limitation, a list of non-JCR journals with their constructed impact factors could serve as a quick reference tool for the scientific community, giving an impression of the frequency a journal is cited and in which part of the JCR ranked list it could be placed. A similar 'yearly citation directory of the non-ISI journals' has already been proposed by Maricic [20] .
This paper describes the steps necessary to build such a list and presents some data on the basis of the current list of impact factors (year 1996) constructed for biomedical journals not included in the 1996 editions of the JCR on CD-ROM.
The methods used for online retrieval of the data necessary to calculate impact factors were already briefly mentioned in [17] and are in principle identical to those described earlier by Christensen et al. [16, p. 532-535] for the Dialog system. The present paper shows that it is possible to build large constructed impact factor lists of non-JCR journals complementary to ISI's impact factor lists contained in the JCR.
METHODS

1.
Online searching All online searches to retrieve article and citation counts were performed via a telnet connection to the German host DIMDI (Deutsches Institut für Medizinische Dokumentation und Information) between April and October 1998.
2.
Obtaining journal titles Journal titles were obtained mainly from DIMDI databases in the course of a separate study (in preparation) which compares German medical university faculties on the basis of their journal publications in the years 1994 and 1995.
Briefly, searches were performed retrieving hits on the basis of (German) institutional addresses. Results were analysed with respect to the titles of the journals used for publications. Using a self made Unix shell script, these titles were matched against a file containing all 4,779 journal titles in the JCR science edition 1996, downloaded from the CD-ROM. Titles not matching were checked a second time, now one by one using the JCR database on CD-ROM directly, followed by checking also against the JCR social sciences edition 1996 on CD-ROM. Both JCR editions had to be used because some of the titles (about 10%, data not shown) not listed in the science edition were found in the social science edition of the JCR. Only those titles which are definitely not listed in the JCR were used for impact factor construction. About 22% of the journals in which German medical faculties published are not listed in the JCR (nine faculties analysed so far; data not shown).
3. Impact factor construction Impact factors were constructed according to ISI's definition [21, 22] and required two basic steps. First, the number of papers (research articles, notes, and reviews) published in the journal in question in the desired period (publication years 1994, 1995) were determined by online searching using DIMDI's superbase mode (parallel searching in different databases). The following databases were searched:
The standard search profile is shown in Figure 2 . Second, the number of citations the journal under investigation received in the year 1996 to any papers from the two preceding years was determined in the databases Scisearch and Social Scisearch. The two databases had to be searched one after the other, because the number of references -which is at least equal to but often higher than the number of citing documents -could not be retrieved in the superbase mode (see Figure 3 for the standard search profile). In both steps, duplicate articles were eliminated using the 'check duplicates' command of DIMDI's retrieval language. Impact factors were constructed by dividing the number of citations retrieved in step two by the number of source items retrieved in step one.
4. Retrieving self citations Each journal which was processed for impact factor construction as described in the previous paragraph was checked for being indexed in Scisearch/Social Scisearch in 1996. If so, the number of references to papers published in the same journal in 1994 or 1995 was determined for this journal by means of the statistical function of DIMDI's retrieval language: the command 'SHOW REPORT=STAT;F=RJ' yields a list of title abbreviations of the cited ('referenced') journals including the citation frequency (see Figure 4 for standard search profile and more detail).
Searches in SERLINE
The CD-ROM issues 1996, 1997, 1998 of the SilverPlatter© version were used.
RESULTS AND DISCUSSION
In order to retrieve all articles and reviews (giving the 'article counts' [22] ) published in a non-JCR journal in the field of biomedicine -including psychology, and public health -several databases had to be searched. Reasonably, the ten databases selected (see Methods and Figure 2 ) seem to cover the whole field sufficiently, i.e. there is some guarantee that if a journal is found in one or more of these databases all of the relevant items are indexed. Inclusion of more databases surely would extend the journal spectrum, but would probably not retrieve additional articles from journals already found in the selected databases. Scisearch and Social Scisearch were included because many journals although not listed in the JCR are indexed in these databases [23] . Figure 2 shows the standard search profile used for the retrieval of articles, notes and reviews. Different database specific document type descriptors (DT) had to be used. In BIOSIS, the document type is described in the UT (uncontrolled term) field*. Initially, the search profile used included only bibliographic descriptors for journal articles and reviews, due to the information given on the JCR CD-ROM that only 'original research articles' and 'reviews' are counted as citable items for the JCR [19] . However, Moed and van Leeuwen [24] obtained evidence that also 'notes' are counted as citable items for journals listed in the JCR, and Garfield [10, p. 411] explicitly stated the inclusion of 'notes' in source items counting for JCR journals. In addition, articles tagged as 'notes' in ISI databases -accounting for 7.1% and 3.4% of all articles indexed in Scisearch and Social Scisearch, respectively (data not shown) -are frequently indexed as 'journal articles' in other databases (personal observation). Thus, in order to retrieve also all 'note' documents the bibliographic descriptor 'note' was routinely included in searches for source items.
Searches were restricted to the publication years (field PY) 1994 and 1995. Using the database release date (RD) instead of the publication year would retrieve documents not belonging to the two-year period in question (e.g. restriction to 'RD=1994 to 1995' retrieves some items also from 1993 and 1996) (data not shown).
All journals investigated have papers published in 1994 and/or 1995. It was not checked if a journal started or ceased during that time period.
The number of times a journal is cited was retrieved from Scisearch and Social Scisearch. Although most of the non-JCR journals do not receive citations from journals indexed in Social Scisearch, both databases had to be used because journals especially in the field of psychology were found to receive a considerable amount of citations from journals indexed in Social Scisearch. The database Arts & Humanities Search (which is not available on the DIMDI system), however, was not used which seems justifiable due to the restriction of this investigation to journals in the field of biomedicine only. Figure 3 shows the standard search profile used for retrieval of the citation data. Whereas there is in general no problem in retrieving the numbers of published papers because full journal titles are searchable in almost all of the databases hosted at DIMDI, it is often laborious to retrieve the different abbreviations for the same cited journal in Scisearch and Social Scisearch (already outlined in [14, p. 8-11; 16, p. 532]). This is obvious also in the example presented in Figure 3 . Searches were limited to the publication year 1996, and the 'FIND REFS WHERE' command had to be used to retrieve only documents which have been published in 1996 and cite any paper(s) published in the referenced journal (RJ) in the referenced year(s) (RY) 1994 and/or 1995. Figure 4 shows the standard search profile used for retrieval of self citation data. Journal self citations could be determined online only for those journals which are -although not listed in the JCR -indexed in Scisearch or Social Scisearch in the citing year in question (1996) . Manual counting of self citations for other non-JCR journals was not performed. Thus, for those journals not indexed in Scisearch or Social Scisearch the constructed impact factor corresponds to the 'External Cited Impact Factor' [16, p. 536]. The current list of CIF journals comprises 338 titles, at present. The list is available via the World Wide Web at the URL http://www.medizin.fu-berlin.de/medbib/CIF/cif.html.
The WWW presentation was chosen because the list is still growing (depending on time and manpower invested); it is also planned to extend the list to further citing and cited years. The list shows journal titles, constructed impact factors and the underlying data (papers 1994 and 1995, citations 1996). If possible, self citations are given as a percentage of citations.
A list of the present top 100 journals (ranked according to their CIF) is shown in the appendix. The highest CIF found so far is 4.504 for Current Opinion in Lipidology. This and other journals with high CIF are in fact included in the 1997 science edition of the JCR [25] . Table 1 shows 'weighted' and 'unweighted' (according to [26] ) mean values for CIFs (non-JCR journals) and IFs (JCR journals). Although the CIF data are preliminary -because only a small number of non-JCR journals has been analysed so far and the journal selection surely is biased due to the retrieval only of journals which published papers from German medical faculties (see Methods) -one can conclude from Table 1 that mean CIF values are considerably lower than mean IF values. This is not surprising; in fact, one can expect rapid inclusion of highly cited non-JCR journals into the JCR [2, p. 742]. CIFs might also be lowered by missing self citations.
For seventy-seven of the 338 journals analysed so far self citation data could be retrieved from Scisearch/Social Scisearch. These journals received 6,250 citations including 1,455 self citations. Thus, an average self citation rate of 23% can be calculated (for individual data see the WWW list). The average self citation rate of JCR journals can be calculated from the data available on the CD-ROM and is 15% (JCR 1996, science edition, all journals; data not shown). Although the self citation rate for CIF journals ist not yet a 'hard' value (due to limited data) it is clear that the mean CIF value would be considerably raised by inclusion of all self citations. Nevertheless, the data presented in this communication show that the constructed impact factors are in the range of many JCR-derived impact factors. As one can observe -especially in libraries offering the JCR (personal experience) -a growing usage of the JCR impact factor listings leading to heavy demand for similar tools for non-JCR journals, the list of journals with constructed impact factors presented here clearly can serve as an information tool about the citation status of a journal not included in the JCR. In addition, the CIF list allows the inclusion of non-JCR journals in evaluation studies of scientific performance based on journal impact factors. Furthermore, researchers should have easy and filterless access to all data in their fields. In the field of the normal bibliographic databases not containing citation data comprehensiveness is fairly achieved by the many different databases, database producers and vendors. In contrast, Table 1 . studies needing citation data are restricted a priori because only ISI's databases with their limited sets of data are available. Undoubtedly, these databases are invaluable tools for all kinds of citation studies, but the availability of supplementary databases is desirable. The building of a list of biomedical journals with constructed impact factors described here could be a (small) step to comprehensiveness in the availability of citation data. A further logical step would be the inclusion of the cited references contained in these non-JCR journals for calculation of impact factors and constructed impact factors. This formidable task could be a challenge to the scientific community, especially for librarians and other people working in the fields of library and information science. A database containing at least the basic data necessary for impact factor calculation could be built, for example by librarians from all over the world communicating via the World Wide Web, as part of the 'universal citation database' suggested recently by Cameron [27] . 
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